Changes in the cyclic AMP content during growth and development of Acetabularia.
The 3',5'-adenosine monophosphate (cyclic-AMP) content of the unicellular alga Acetabularia has been examined at various developmental stages. It has been found that very young algae, less than 10mm in length, have a high cAMP content [more than 7 pmoles per 100 mg wet weight (WW)], but that with the growth of the algae, the cAMP content decreases rapidly, reaching the low level of 0.5--1.0 pmoles per 100mg WW. The cAMP content remains at this level until cap differentiation, after which an increase in cAMP content accompanies cap enlargement. It has been shown that these results are unlikely to be affected by changes in the cAMP content induced by variations in circadian rhythm. Treatment with theophylline (2.10(-3) M), a phosphodieterase inhibitor, results in an increase in the cAMP content and delays growth and cap formation. Experiments on the effects of theophylline upon the circadian rhythm of oxygen evolution have shown that the continuous presence of theophylline in the culture medium does not induce a phase shift in the rhythm. The cAMP content of anucleate Acetabularia shows development stage variations parallel to that of the whole algae.